A novel ravidomycin analog named deacetylravidomycin M ( Fig. 1) was isolated from the culture broth of Streptomyces sp. WK-6326 as an inhibitor of interleukin (IL)-4 signal transduction.
A known analog deacetylravidomycin1~3) ( Fig.  1 ) was also isolated from the culture broth. The ravidomycin family4~7) with a common structure of the C-glycoside-linked benzonaphthopyranone ring has been reported as antitumor and antimicrobial antibiotics1^.
As described in the preceding paper8), deacetylravidomycin M inhibited IL-4-induced CD23 expression in U937 cells, whereas deacetylravidomycin showed no inhibitory activity. In this paper, we report the structure elucidation of deacetylravidomycin M.
Methods
UV spectra were recorded on a Shimadzu spectrophotometer. IR spectra were recorded on a Horiba FT-210 infrared spectrometer. Optical rotations were obtained with a JASCO DIP-370 digital polarimeter. EI-MS spectra were recorded on a JEOL JMS-D 100 mass * Corresponding author: omura-s@kitasato.or.jp spectrometer at 20 eV FAB-MS spectra were recorded on a JMS-DX300 mass spectrometer. The various NMR spectra were obtained on a Varian XL-400 spectrometer.
Results
Physico-chemical properties of deacetylravidomycin M are summarized in Table 1 , where those of deacetylravidomycin are also shown for comparative purposes. Similarity in their data indicates that they are structurally related. Absorption at 1716cm"1 in the IR spectrum suggests the presence of a carbonyl groups in the structure. The 13C NMR spectrum (DMSO-d) of deacetylravidomycin M showed 28 resolved peaks (Table 2) , which were classified into two methyl, two (9-methyl, two Af-methyl, four O-methine, one 7V-methine, five sp2 methine, eleven sp2 quaternary and one carbonyl carbon by analysis of the DEPTspectra. The lU NMRspectrum 563 displayed 29 proton signals (Table 2) . One down field broad singlet signal (<5 9.85) suggested the presence of a phenol OHproton. The connectivity of proton and carbon atoms (Table 2) was also established by the HMQC spectrum.
From the lH-lH COSYspectrum, two partial structures,
were determined (Fig. 2 ). l3C-lH long range couplings of2/ and V observed in the HMBCexperiment (Fig. 3) supported by the 13C NMRchemical shifts3'7'10).
2) The long-range couplings of 2/ or V.were observed from 1-OH and from H3-13 (8 2.47) to C-7, C-8 and C-9 showed the presence of the benzene moiety. 5) The long-range couplings of2Jor 3J from H-ll to C-10a and 4Jfrom H-7 and H-9 to C-lOb were observed, indicating that the benzene moiety is linked to the naphthalene moiety. In addition to the degree of unsaturation, the position of the pyran ring (Fig. 3) was elucidated by the following reasons; 1) the long-range couplings were observed from H-7 to C-6 (<5 159.69) in the HMBCexperiments, 2) the 13C chemical shifts of the sp2 quaternary C-6a (8 121.48) indicated that it should be linked directly to carbons, and 3) the remaining oxygen atom should be attached to C-6 and C-4b due to the 13C chemical shifts. Taken together, the structure of deacetylravidomycin M was elucidated as shownin Fig. 1 Recently, the total synthesis of ravidomycin was achieved to establish the relative and absolute stereochemistry15). The relative stereochemistry of C-5' proton in the hexosamine moiety of ravidomycin, originally reported by Findlay et al}6) (Fig.  4A) , was revised, and the absolute stereochemistry was concluded as shown in Fig. 4B15 ). To confirm the stereochemistry of this moiety, Futagami et al. recommendedan NOE experiment since the conclusive NOE between C-3' and C-5' protons was observed in ravidomycin15). Members of the ravidomycin family possess the same carbon skeleton of the hexosamine moiety, and are expected to share the similar biosynthetic mechanism, possibly giving the same stereochemistry to their hexosamine moieties. Therefore, it is plausible that deacetylravidomycin M also shares the same stereochemistry as shown in Fig. 4B . However, NOEwas 
